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The aim of our project is to reconstruct records of climate and related biogeochemical cycles in the 

Gulf of Taranto (southern Italy) for the past few centuries and the late Holocene. To achieve this 

goal, we will derive a novel spatio-temporal transfer function that defines the relationships between 

proxy data and environmental parameters both in the spatial and temporal domain from model 

simulations. We will combine proxy records (CEN, Uni HH) with an advanced physi-

cal/biogeochemical model (MPI-Met).  

The project started in May 1st. In the last six months, we have set up the ocean circulation and bi-

ogeochemistry model (MPIOM-HAMOCC) for the Mediterranean Sea and the Black Sea with the 

horizontal resolution of approx. 9km and 30 layers in the vertical. We adapted the model to repro-

duce a realistic climate if forced by the 3-hourly ERA-20C atmospheric data (ECMWF's first at-

mospheric reanalysis of the 20th century: 1901-2010, Poli et al. 2013). As a first step river input 

(river discharge and nutrient load) were taken from the Realistic Hydrology Model Run (Global 

NEWS 2) corresponding to the state of year 2000 (Mayorga et al, 2010). The sediment module has 

also been adapted to allow the recording of sediment variations with a high spatio-temporal resolu-

tion (vertically 14 levels). 

The model has been tuned to adjust to the Mediterranean system and has been spun up for 330 

years.  Fig. 1 shows the sea surface salinity after 330 years’ spin up (restoring restricted to the At-

lantic margin, no restoring inside Mediterranean and Black Sea) in comparison with the MedAtlas 

Climatology. The model results show a good agreement with the observations. The Adriatic, how-

ever, is too fresh. 

 

Fig.1 The climatic sea surface salinity obtained from the Mediterranean Atlas (left) and from the  model simu-

lation averaged over 1980 to 1989 (right). Unit: psu. 

Fig.2 shows the spatial pattern of the vertically integrated primary production averaged over the 

ERA-20C period, which is characterized by the highest production in the Black Sea and the lowest 

in the eastern Mediterranean Sea. The simulated distribution shows similar patterns as the satellite 

observations as shown in Bosc et al. (2004).  

 



 

 

 

Fig.2 Vertically integrated primary production averaged over 1900-2010. Unit: g C m
-2
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-1

 

In Fig.3 and Fig.4, time series of sea surface temperature (SST) and vertically integrated primary 

production in the Gulf of Taranto display substantial variability, both on interannual and on decadal 

time scales.  

Comparison of the atmospheric forcing from ERA-20C with the corresponding NOAA-CIRES prod-

uct 20CRv2c (NOAA-CIRES 20th Century Reanalysis version 2c: 1851-2010, Compo et al. 2011) 

reveals substantial differences between these data sets. As an example the time series of the pre-

cipitation integrated over the Adriatic Sea is shown in Fig. 5.  It is obvious that the decadal variabil-

ity in these two reanalysis data sets is only weakly correlated. Therefore we have started to run the 

model with the 20CRv2c atmospheric data set to obtain an additional independent estimate of the 

variability. The lower precipitation rates in20CRv2c are also expected to reduce the fresh bias in 

the Adriatic that appeared in the simulation forced with ERA-20C (see Fig. 1). 

 

 

 

 

Fig.5 10-year running mean precipitation in the Adriatic Sea obtained from ERA-20C and 20CRv2c. The 

20CRv2c covers a longer time interval and shows substantially differences to ERA-20C, e.g. in the precipita-

tion, both for the mean and the decadal variability. 

 

Fig.3 Time series of annual mean SST in the 

Gulf of Taranto from 1900 to2010 with ERA-

20C forcing 

Fig.4 Time series of vertically integrated annual 

mean primary production in the Gulf of Taranto from 

1900 to2010 with ERA-20C forcing 
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